Angular distribution of injected electrons through the constriction

Van der Pauw resistance
To estimate electronic mobility of the device, we measured Van der Pauw resistance R as shown in Fig. S5 . Far enough away from the Dirac point (|VB| or |VT| > 20 V), R showed negative resistance which implies ballistic nature of the system (Fig. S5b) . In unipolar regime (VB = VT = -20V), we estimated Drude mobility of  ~ 120,000 cm 2 /Vs and the mean free path of ~1.7 m. 
Simulation of the background contribution from diffusive scatterings
By assuming the graphene is in diffusive regime we estimated the background signal of I2 originating from the diffusive nature. Figure S6a shows the result from a numerical calculation with geometrical parameters and the sheet conductivity of graphene = e.
Here,  is the carrier density, e is an electronic charge. It explains the background of the experimental data ( Fig. S6b and c) including a magnitude which is close to 1/3 of total injection current or a sharp suppression near VT = 0. 
Current measurement and non-local voltage measurement on the other devices
To check the reproducibility of negative refraction behaviours at p-n junctions, we fabricated two more devices with similar geometry and measured them in the same ways as discussed in the main text; one with current measurement scheme (Fig. S9 ) and the other with non-local voltage measurement scheme (Fig. S10 ). For the device of Fig. S9 , the ratio of top to bottom gate efficiency ( = 10.4) implies top gate dielectric layer has thickness of ~ 29 nm, and smoother p-n potential profile than the device of the main text. Drude mobility (~100,000 (Fig. S9b) . Colour plot of numerical derivative dI2/dVT in Fig. S9d shows the current focusing behaviour along the black dotted line which has a relation of VB/VT = -1.5 (or equivalently, n = -1.2). Experimental observation well matches with the expected focusing condition of n = -1.1 which is calculated with the geometrical parameters. Focusing behaviour was observed only in the p-n-p regime. 
